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ABSTRACT. Diversity of crustacean communities 
of the River Moskva was investigated. Invasive amphi- 
pod Gmelinoides fasciatus (Stebbing, 1899) was found 
to be the most abundant and widespread macrocrusta- 
cean species. Its abundance strongly decreased in the 
most polluted section of the river flowing through the 
City of Moscow. We propose thus to consider this 
species as a biological indicator of anthropogenic pol- 
lution in other areas of its invasion. 


PE3IOME. Mccnenosgano pasnoo6pa3ne coobllecTB 
pakooOpa3HbIx OacceiiHa p. Mocxspi. HanOostee Mac- 
COBbIM BAJOM ABIAeTCA OOKOMIAB-BCeTeHeL, Gmelino- 
ides fasciatus (Stebbing, 1899), aucneHHocTs KOTOpO- 
TO IPH TOM CHJIbHO CHWKasaCcb B palioHe 3arpa3HeH- 
Horo y4acTKa peku, mporekaronmero yepe3 r. Mocksy. 
IIpeqnoxeHO UcHomb30BaHHe WaHHOrO BHMA B KAYE- 
CTBe HHAMKaTopa AHTpONOTeHHOTO 3arpsA3HeHHA B APY- 
THX paiioHax ero BCesIeHHA. 


Introduction 


Gmelinoides fasciatus (Stebbing, 1899) is a native 
amphipod species to the coastal zone of the Lake Baikal 
and several adjacent lakes and rivers [Pirozhnikov, 
1937; Bazikalova, 1945; Kozhov, 1947; Greze, 1957; 
Kamaltynov, 2001]. It is known as a coastal eurybiotic 
species with a wide range of adaptations to various 


aMUMObI, AHTPOMOreHHOe 3arpsx3HeHHe, OaccelH 


environmental conditions: it occurs in waterbodies with 
different trophic status from oligotrophic (Baikal) to 
shallow eutrophic ones (overgrown floodplain lakes). 
In its native range, outside Lake Baikal, the species is 
also known in the area from the mouth of the Angara 
River to the lower stream of Yenissei [Gurjanova, 1929, 
1951], where G. fasciatus has been recorded on sandy 
and silty-sandy substrates with frequency 23-33% 
[Pirozhnikov, 1937]. This crustacean species is dis- 
tributed over long distances along the rivers flowing 
into Baikal: Selenga, Barguzin, Upper Angara etc., it 
inhabits many riparian and floodplain waters within the 
basin of rivers and some lakes of the coastal strip of the 
Lake Baikal. In this lake the species was recorded from 
the upper littoral, including the surf zone to 100 m 
depth (although there is a single report for this depth). 
It inhabits various (i.e. rocky, sandy and muddy) sub- 
strates, and macrophytes. During spawning G. fascia- 
tus may form aggregations of 10000-20000 ind./m? 
[Beckman, 1962]. The species is considered as algae 
feeder and scavenger. The most complete accounts of 
distribution and ecology of G. fasciatus were pub- 
lished by M. Yu. Beckman [1962], O.I. Mitskevich 
[1976, 1978, 1980, 1987] and D.V. Matafonov [2003, 
2005]. 

In the Soviet time G. fasciatus was considered a 
good candidate species for planned introduction aimed 
at improvement of food resources for commercial fish- 
es [Bekman, Bazikalova, 1951; Pirozhnikov, 1955; 
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Beckman, 1962; Ioffe, Nilova, 1975]. Firstly, G. fas- 
ciatus was introduced in the Gorkovskoe reservoir (Vol- 
ga Basin) in 1962-1965, while already in 1975 this 
amphipod successfully colonized the entire waterbody 
[Matafonov, 2005]. Two years later, G. fasciatus was 
discovered in the Kuibyshev reservoir, about 400 kilo- 
meters downstream from the place of introduction into 
the Gorkovskoe reservoir and then it was recorded in 
the Rybinsk, Cheboksary and the Sheksna reservoirs 
[Matafonov, 2005]. In other regions of introduction, 
for example in the Onega and Ladoga lakes, G. fascia- 
tus presently occupies all littoral biotopes. Available 
information includes mainly quantitative characteris- 
tics of populations in the Lake Ladoga, as well as 
observations on its position in benthic communities 
[1.e., Panov, 1994, 1996; Kurashov et al., 2008, 2012]. 
Successful establishment of G. fasciatus is due to high 
ecological plasticity of this amphipod species. In the 
littoral of the Petrozavodsk Bay of Onega Lake G. 
fasciatus has one-year life cycle with two generations, 
the overwintering and the summer ones. After intro- 
duction in the Lake Ladoga in the first half of the 1980s 
[Panov, 1994] G. fasciatus became a dominant benthic 
species in all types of intertidal habitats [Kurashov et 
al., 2008; Panov, Berezina, 2002]. This led to a signif- 
icant change in the structure of benthic communities of 
littoral zone, and at the present time, the invader plays 
an important role in formation and functioning of the 
benthic biocenoses in the coastal zone of the lake 
[Kurashov et al., 2008, 2012]. 

In the Volga Basin there was a continuing expan- 
sion of G. fasciatus: the species was recorded near 
Tver in 2008 [Schletterer, Kuzovlev, 2012] while in 
2011 it was found in the lower stream of the River Oka 
[Puhnarevich, 2013]. However, until now no informa- 
tion was published in the reviewed literature regarding 
the occurrence of G. fasciatus in the River Moskva, the 
left tributary of Oka, nor information was presented on 
its abundance in the areas with different level of antro- 
pogenic pollution in central Russia. The aim of the 
present paper is to report on the occurrence and abun- 
dance of this alien species in the Moskva River, known 
for its long-time and intensive pollution load within the 
City of Moscow (MosEcoMonitoring, http://www. 
mosecom.ru/water/fact/). 


Material and methods 


In the course of studies on the biological diversity 
of the River Moskva basin several sites were sampled 
in April-May 2016; in each site macrobenthic organ- 
isms were collected from the area | to 1 m using a hand 
net. Samples were washed with pure water and fixed 
with the 70% ethanol solution. In a total 8 such sites 
were investigated in three sections of the river: up- 
stream of the Moscow City, inside the borders of the 
city and downstream of the city (Table 1). One area 
(site 1), as a “control” site was selected in the area of 
the Prioksko-Terrasny Nature Reserve (PTNR) in the 
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Table 1. Sites sampled in the River Moskva in April and 
May 2016. 

TaOmuua 1. Mecra cOopa MaTepnana B p. Mocksza B anpeJie 
n Mae 2016r. 


Site 1 54°50’40’N sand, sandy-rocky 
(PTNR) 37°42’24"E substrates, numerous algae 
Site 2 a a sandy-rocky substrates 
Site 3 A i sandy-rocky substrates 

Site 4 a muddy bottom 
Site 5 n muddy bottom 
Site 6 - 4 i ae muddy sand 

Site 7 eee ksi sand, rocks 

Site 8 See sand, rocks 

Site 9 = k 5 n sandy-rocky substrates 


River Oka. All sites were located in the coastal zone, 
from the water’s edge to the depth of 2 m. Geographic 
coordinates of sites were determined using Global Po- 
sitioning Systems (GPS). The substrate in most sites 
consisted of sand and boulders, and rarely of silty 
substrates (within the borders of the Moscow City). 
After collection, all animals were identified and weighed 
according to standard methods. Samples were exam- 
ined using a stereoscopic microscope MBS-10 in a 
Bogorov’s chamber. Before weighing using a torsion 
scale the specimens were dried on filter paper. For 
several species the stomach and gut contents were dis- 
sected to study their nutrition. Average indices of abun- 
dance were recalculated for 1 m’. 


Results and discussion 


The most common species of crustaceans in the 
macrobenthos of the River Moskva was the invasive 
Baikal amphipod Gmelinoides fasciatus. The native 
gammarid species Gammarus cf. lacustris G.O. Sars, 
1864 (Gammaridae) was second in abundance. No oth- 
er invasive amphipod species, such as the Ponto-Caspi- 
an species Pontogammarus robustoides (Sars, 1894) 
(Pontogammaridae) and Chelicorophium curvispinum 
(G.O. Sars, 1895) (Corophiidae), observed in the basin 
of the river Neva and the Gulf of Finland [Malyavin et 
al., 2008; Kurashov et al., 2008, 2010], were found. 
Other large crustaceans, such as astacid crayfish Asta- 
cus astacus Linnaeus, 1758 (Decapoda: Astacidea: As- 
tacidae) were also absent in the samples. Amphipods 
reached to more than 70% of biomass in all samples; 
other taxa were represented by chironomids, isopods, 
oligochaetes, aquatic larvae of insects. In the “control” 
site (site 1) in PTNR abundant coverage of filamentous 
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algae was observed while algae were nearly absent 
within the borders of the Moscow City. 

The most numerous aggregations of G. fasciatus 
(580 ind./m’) were found on sandy-rocky substrates of 
“control” site in Oka River (PTNR, site 1). In the River 
Moskva upstream of the Moscow City the abundance 
ranged from 260 to 380 ind./m? (site 2). Near the city 
population of this species decreased two times com- 
prising 100-150 ind./m? (sites 3, 6, 7); the species was 
absent in two silty sites (sites 4 and 5). Downstream of 
the city, the population density of G. fasciatus again 
increased up to 230 ind./m? (sites 8, 9) Maximum abun- 
dance of the species was confined of the river flow, 
with a particular increase under stones and other shel- 
ters. The population of G. fasciatus can be character- 
ized as stable at all studied localities, however, in all 
studied sites of the River Moskva (sites 2—9) the abun- 
dance never reached the “control” values in the River 
Oka (site 1). The ratio of males and females was close 
to 1:1; the maximum size (body length) of mature 
males measured 10.5 mm, those of female was 9 mm, 
with the maximum weight of males and females of 24 
mg and 12 mg respectively. 

The population of the native species G. lacustris 
was slightly less abundant on sandy-rocky substrates 
of the “control” site in the Oka River (site 1). It 
amounted to about 130 ind./m’; upstream of the bor- 
ders of Moscow City the abundance was lower, i.e. 80 
ind./m? (sites 2, 3); in the city area it was minimum, 
20-25 ind./m? (sites 4-7), including silted station. 
Downstream of the city it raised up to 85 ind./m? 
(sites 8, 9). Competition for substratum with the inva- 
sive G. fasciatus is possible, as both species were 
found in the investigated areas of the river together. 
The sex ratio of about 1:1 was similar in both species. 
In shallow areas (0—1 m) of the River Moskva mostly 
juveniles of both species were found while mature 
individuals and large number of different age groups 
of animals occurred at intermediate depths (deeper 
than 1 meter) of the river. The gut content of both 
species was dominated by fragments of filamentous 
algae, copepods and rotifers apparently collected from 
the bottom. This kind of food indicates both species 
to be generalistic gatherers (scavengers). 

Noteworthy, the greatest decrease in abundance of 
G. fasciatus is observed in the central part of the city, 
where the most noticeable discharge of polluted waters 
is recorded (see quarterly data on the pollution level at 
MosEcoMonitoring website, http://www.mosecom.ru/ 
water/fact/). However, no significant reduction in the 
abundance of G. lacustris in the same area was found. 
Comparison of the species abundance at the sites indi- 
cates the presence of limiting factors within the border 
of Moscow City for populations of G. fasciatus. A 
similar effect of antropogenic pollution on the popula- 
tion of G. fasciatus was already observed earlier in the 
littoral zone of Onega Lake, near Petrozavodsk City 
[Sidorova, 2013; Sidorova et al, 2012]. This suggests 
that the introduced species is more sensitive to envi- 
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ronmental conditions and especially anthropogenic pol- 
lution than the native amphipod species G. lacustris. 
Consequently, G. fasciatus can be considered as an 
indicator species of the water quality. 
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